Dephosphorylation, proteolysis, and reduced activity of poly(A) polymerase associated with U937 cell apoptosis.
The apoptotic trend of the widely used cell lines HL-60, U937, HeLa, Molt-3, and K562 has been found to be accompanied and reversibly related with Poly(A) polymerase (PAP; EC 2.7.7.19) activity levels. Moreover, variations in the pattern of multiple enzyme forms are revealed, being most prominent in apoptosis-prone cell lines, HL-60 and U937. Furthermore, in heat-shocked or nutrient-deprived apoptotic U937 Percoll-fractionated subpopulations, PAP lower mobility phosphorylated forms of 106 and 100 kDa as well as enzyme activity were progressively reduced along with the appearance of higher than 80 kDa mobility species. The kinetics of these alterations (dephosphorylation, proteolysis, and activity) coincided with the appearance of DNA fragmentation. In fact, PAP dephosphorylation appears to precede the appearance of DNA fragmentation. In addition, inhibition of PAP dephosphorylation, proteolysis, and decrease in its activity were tightly coupled with the concomitant prevention of apoptosis. This novel finding yields information on a possible involvement of PAP in cell commitment and execution to apoptosis.